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(1) 建立客车座椅动态试验的有限元模型，接着调用 MADYMO的 HybridⅢ 50%
男性假人，并调整其姿态，使假人能平稳、舒适地坐在座椅上。 


















































According to relevant data, the coach impact caused casualties, which 
is main of the second impact of between seat and passenger or failure 
connected of seat and coach body. In order to improve the protection of 
passenger in coach impact of China, so the national standard GB13057-2014 
(Strength of the seats and their anchorages of passenger vehicles) has 
been upgraded to the standard which is mandatory implementation of. In 
order to ensure that the designed seat can satisfy the requirement of the 
new regulations, we must further study of coach seats, the structure of 
their anchorages and the casualties of coach impact. 
Coach impact is a moment of complex physical deformation process, 
which includes geometric nonlinearity, the material nonlinear of 
elastic-plastic deformation and complex contacted nonlinear of parts and 
so on. Dynamic security analysis of the coach seats intensity, we need 
to focus on the strength and stiffness of the seat structure, the strength 
of the vehicle fixed parts, and the relationship of the human body damage.  
According to GB13057-2014 regulations, CAE simulation theory and 
Isight optimization analysis theory, which established a coach seat 
finite element model of dynamic test and multiple rigidbody dummy coupling 
simulation model and optimize the workflow. The main research content: 
(1)Established the bus and coach seat dynamic test of finite element 
model, and then call the Hybrid-Ⅲ 50% male MADYMO dummy, so that make 
dummy smoothly, comfortably sitting on the seat. 
(2) Use MADYMO Coupling Assistant tool to finite element model, set 
and submitted calculations the adjusted multiple rigid body coupled dummy . 
Use the seat back and the time history displacement curve, the stress and 
strain nephogram of structure, the head HIC values & thorax acceleration 
time history curve, the left&right femur force and curve around the thighs 















(3) In practical tests based on the test results, and compared to the 
simulation results verify the reliability of the seat dynamic simulation 
model and the validity of the test. The test results with the national 
standard test to evaluate the results of the deformation of the seat 
structure to meet the requirements, the dummy's head HIC value is too large, 
does not meet the requirements, the rest of the chest acceleration, left 
thigh force etc to meet regulatory requirements. 
(4) Vehicle seats based on the actual process and improvement of 
feasibility, preliminary selected thickness of the seat belt, five vari- 
able stiffness foam backrest, cushion stiffness, friction coefficient and 
backrest cushions strength as the design variables, in order to reduce 
the dummy WIC multiple target value target, using Isight optimization 
software to construct the LS-DYNA and the establishment of the coupled 
MADYMO optimization model, using a combination of global optimization 
strategy and gradient optimization algorithm, the dummy's HIC, chest and 
legs FAC the best ThAC excellent value. 
The simulation analysis method, the optimization method of this paper 
and the conclusion for the security design of coach passenger seats, which 
provide certain guiding significance. 
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